Retention rates were adequate and similar to past research (e.g., Walton & Cohen, 2011).
Subsample Ns
The 228 participating students fell into the 12 Major × Gender × Cells as follows. Sample sizes for GPA analyses-students who authorized the release of their academic records who could be matched to institutional records-are in parentheses (N = 191, 83 .77% of the sample). (14) 18 (13) 8 (8) 12 (10) 12 (10) As noted, the small sample size is a limitation of this study. It is important to test the replicability of the results in future research with larger (and more heterogeneous) samples; this would also support additional tests of moderation and mediation. With this limitation, it is also important to keep in mind strengths of the results, including (a) their statistical significance (in analyses that take into account the sample size); (b) the simplicity and robustness of the analyses, (e.g., all available participants were retained, statistical assumptions were met, there were no outliers, covariates were included on an a priori basis, alternative analyses yield similar results, and the results are consistent across diverse measures); and the facts that the results (c) were predicted a priori and (d) cohere with and contribute to an existing literature.
Measure of Implicit Normative Evaluations of Female Engineers
Implicit norms were measured using the Implicit Association Test (IAT; Greenwald, Nosek, & Banaji, 2003; Greenwald, Poehlman, Uhlmann, & Banaji, 2009; Nosek, Greenwald, & Banaji, 2007) modified to assess implicit norms (Peach, Yoshida, Spencer, Zanna, & Steele, 2011; Yoshida, Peach, Zanna, & Spencer, 2012) . Participants were presented with category labels in the upper left and upper right of the computer screen. They were asked to categorize a series of words and images as quickly and as accurately as possible using keys on the left and right side of the keyboard to indicate to which category each word or image belonged. There were two practice blocks. In one, participants categorized words such as "most people like" or "most people don't like" (e.g., "party," "disease"), with most people defined as "most undergraduates at your university." In the other, participants categorized images as "female engineers" or "objects" (e.g., images of women building computers, of women doing math;
images of desks, images of staplers).
During two subsequent critical blocks, participants used the combined categories of "most people like" and "female engineers" (vs. "most people don't like" and "objects") (Block 3) and, after a third practice block, "most people don't like" and "female engineers" (vs."most people like" and "objects"; Block 5). Order of critical blocks was not counterbalanced (Nosek et al., 2007) . For individuals who hold negative associations with most people's evaluation of female engineers, the task should be more difficult when "most people like" and "female engineers" share a response key (Block 3) than when "most people don't like" and "female engineers" share a key (Block 5). They should thus be slower to respond in the former condition than the latter. IAT scores represent the difference between average response times in these critical blocks. Higher scores indicate more positive implicit normative evaluations of female engineers. We used the D600 algorithm to calculate IAT scores (Greenwald et al., 2003) . The magnitude of the D-score is similar to an effect size for each individual participant.
Implicit norms were assessed in both the preintervention survey and in the secondsemester surveys. On the preintervention assessment, three participants had high error rates (>30%; all others <20%); their scores were replaced with the Gender × Major mean. This has no effect on analyses. Additionally, because this measure was skewed, it was square-roottransformed prior to analysis.
To calculate implicit norms in the second semester, we averaged scores on the two second-semester assessments for participants who completed both assessments. For participants who had a high error rate (>20%) on one second-semester assessment but not the other, we used the score from the assessment with the lower error rate. For participants who completed only one second-semester assessment, we used the score from that assessment. Three participants had moderately high error rates (20%-33%) on either both second-semester assessments or the only second-semester assessment they completed. Primary analyses retain these participants' scores;
dropping them yields similar results.
Intervention Session
Representative quotations from upper-year engineering students. For the complete quotations attributed to upper year engineering students in the social-belonging and affirmationtraining conditions, see Supplemental Appendix S1.
Coding of students' "saying-is-believing" writings. To confirm that students were sensitive to the divergent content of the two interventions and the study-skills control condition, we coded the essays and letters students in the first cohort wrote. Two coders, blind to participants' condition, gender, and major, coded participants' written materials along six dimensions. Two dimensions assessed whether each participant's writings expressed each aspect of the key message conveyed in each condition: 
Analyses of Preintervention Measures
Check on random assignment. As reported in the main text, there was no difference by condition on any preintervention measure, Fs < 1 (see Table S3 ). We also tested separately for differences among men and for differences among women between each intervention condition and the control condition along all seven preintervention measures. Across 28 total comparisons, none were significant, ts < 1.70, ps > 0.095. There was one marginal pattern-among women, between affirmation training and control on the percentage of friends who were male engineers, t(205) = 1.66, p = .098-and one trend-among women, between social belonging and control on the same outcome, t(205) = 1.56, p = .12. Combining the intervention conditions, the effect was not significant, t(207) = 1.86, p = .065. All other comparisons were nonsignificant, ts < 1.15, ps > .25. As 28 comparisons were tested, 1.40 would be expected to be significant at p < .05 on the basis of chance alone. As none were, we conclude random assignment was successful.
Baseline differences by gender and major-type. To examine baseline differences by gender and major-type, we conducted an ANVOA involving these two factors on each preintervention measure.
Analysis of students' evaluation of their current experience in engineering yielded a main effect of gender, F(1, 219) = 5.12, p = .025, with no effect of or interaction with major type, Fs < Analysis of students' implicit norms about female engineers yielded a main effect of gender, F(1, 206) = 8.75, p =.003, with no effect of or interaction with major type, Fs < 1.
Women's implicit norms (M = 0.62) were more positive than men's (M = 0.48). There was no effect of major type among women, t < 1.
Analysis of the representation of male engineers in students' friendship groups yielded a main effect of gender, F(1, 207) = 41.59, p < .001, a main effect of major type, F(1, 207) = 7.91, p = .005, and no interaction, F < 1. Unsurprisingly, men and students enrolled in male-dominated majors had more male-engineer friends than women and students enrolled in gender-diverse majors (M men / male-dominated = 70.04%; M men / gender-diverse = 59.94%; M women / male-dominated = 46.45%;
Analysis of the representation of female nonengineers in students' friendship groups yielded only a trend on the main effect of gender, F(1, 209) = 2.19, p = .14. Women tended to have more female nonengineer friends (M = 12.53%) than men (M = 8.87%).
Analysis of gender identification yielded no main or interaction effects of either factor, Fs < 1.
Dummy Variables in Multiple Regression Analyses
As noted in the main text, data were analyzed using multiple regression including dummy codes for student gender, major type (gender-diverse vs. male-dominated), experimental condition, and all two-and three-way interactions. Separate analyses tested the combined and separate effects of the two interventions. 
Supplemental Analyses
For each supplemental analysis, we conducted a multiple regression and focused on four key statistical tests:
(1) the Gender × Major × Condition interaction;
The three critical contrasts for women in male-dominated majors:
(2) the two interventions versus control; Daily diaries: Stress. Primary analyses were conducted to examine students' confidence in their ability to handle daily school stress. We conducted three supplementary analyses.
First, we examined primary appraisals of school stress-how much school stress students reported experiencing. There was no effect of condition on this outcome among women in maledominated majors, either combining the two interventions or testing them separately, ts < 1.
Second and third, we calculated the average daily level of stress students reported experiencing with personal relationship partners (i.e., "family members," "close friends,"
"romantic partners," and "a person you are interested in dating but are not dating") and how confident students felt they could handle these nonschool sources of stress. Illustrating the specificity of the intervention effects, there was no effect of condition on either primary or secondary appraisals of nonacademic relational stress for women in male-dominated majors, both combining the two interventions and testing them separately, ts < 1.
Daily diaries: Self-esteem. We conducted primary analyses to examine the level and stability of students' self-esteem across days and secondary analyses to examine the level (mean) and stability (reverse-scored standard deviation) of self-esteem separately. In analyses of selfesteem level, (1) Implicit normative evaluations of female engineers. Primary analyses were conducted to examine effects of the social-belonging intervention on implicit norms about female engineers in the second semester controlling for the preintervention assessment.
As noted, we also examined how implicit norms changed over time. We conducted a mixed-model ANOVA with time (preintervention vs. second semester) as a within-subject factor In the social-belonging condition, the main effect of gender was again significant, F(1, 144) = 6.14, p =.014. However, the main effect of time was nonsignificant, F < 1. Instead, there was a marginal Time × Major × Gender interaction, F(1, 144) = 2.94, p = .088. As shown below, men in male-dominated majors continued to show more negative implicit norms about female engineers over time; women in gender-diverse majors showed the same trend though nonsignificantly. By contrast, women in male-dominated majors as well as men in genderdiverse majors showed nonsignificant reversals-more positive implicit norms about female engineers over time. Thus, the social-belonging intervention reversed the normative decline in implicit norms about female engineers typical over time.
Implicit normative evaluations of female engineers: Social-belonging condition.
Gender Reported frequency of jokes about female engineers. In the preintervention and second-semester surveys, students reported how often they had heard "jokes about female engineers," "sexist jokes about female engineers," "jokes about engineers that were based on ethnicity," and "jokes about engineers who are not originally from Canada" in their university (1 = never, 7 = frequently). The first two measures correlated at each time point (rs = .62 and .72, respectively, ps < .001) as did the final two measures (rs = .80 and .90, ps < .001), so they were combined to form respective scales. Because the reported frequency of jokes about female engineers was highly positively skewed at both time points (Zs > 4.65, ps < .001), primary analyses examined change scores, which were not skewed, Zs < 1.84, p = .066. In addition, because preliminary analyses revealed an overall main effect of condition (i.e., social-belonging vs. affirmation-training/control), we used analysis of covariance (ANCOVA) rather than multiple regression. To isolate effects on jokes about female engineers, we controlled for the reported frequency of jokes about engineers based on ethnicity and national origin, both the average across the two time points and the change score. Both covariates were predictive, F(1, 142) = In contrast to these results among students in male-dominated majors, in gender-diverse majors, the condition effect was nonsignificant for men, women, and combined, ts < 1.
We conducted two supplemental analyses. First, we tested the same analysis without the covariates. The results were similar. The main effect of condition remained significant, F(1, 144) = 4.79, p = .030, and the Major × Condition interaction became a trend, F(1, 144) = 2.15, p = .14.
Second, we conducted a repeated-measures ANCOVA including time of assessment (preintervention vs. second-semester) as a within-subject factor, gender, major, and condition as between-subjects factors, and the two covariates mentioned above. The Time × Condition interaction in this analysis is identical to the main effect of condition on the change score reported above. However, the repeated-measures analysis allowed us to formally examine change over time. Among women in male-dominated majors, those in the control and affirmation-training conditions reported hearing more jokes about female engineers in the second semester than before the intervention, combined: t(142) = 2.88, p = .005; control: t(138) = 2.25, p = .026; affirmation-training: t(138) = 1.89, p = .060. But women in the social-belonging condition showed no change over time, t < 1. Statistical tests of mediation. As noted, statistical powers limit the value of statistical tests of mediation in the present study (these analyses suffer from a lack of power even with reasonable sample sizes; MacKinnon, Lockwood, Hoffman, West, & Sheets, 2004) . However, we conducted a series of exploratory meditational analyses focusing on women in maledominated majors. As described below, some of these analyses yielded intriguing patterns; others were less fruitful. Given the number of analyses conducted, significant results should be viewed tentatively. In addition, nonsignificant analyses (i.e., where a condition effect remained significant, controlling for the ostensible mediator and/or the mediator was nonsignificant) could reflect either a lack of power or a lack of mediation. As Cohen and colleagues (2009) wrote of a value-affirmation-intervention, "the intervention might have discrete effects on a host of education-relevant psychological and behavioral outcomes" (p. 402) Analyses examined whether each measure that exhibited a condition effect among women in male-dominated majors mediated any downstream condition effect. First, we tested whether women's reports of the quality of their current experience in engineering immediately after the intervention mediated any downstream effect (i.e., on daily-diary measures, secondsemester measures, and GPA). Second, we assessed whether each daily-diary measure mediated any downstream effect (i.e., on second-semester measures and GPA). In analyses examining outcomes that both interventions affected, the two intervention conditions were combined. In analyses examining outcomes that only one intervention affected (e.g., friendships with male engineers), the control condition and the second intervention condition were combined. We also explored interactions between condition assignment and ostensible mediators (i.e., if a given outcome predicted a subsequent outcome more strongly in one condition than another). In each analysis, outcomes that were also assessed at baseline are residual scores with the baseline measurement controlled. Two significant effects emerged. First, women's reports of the quality of their current experience in engineering immediately after the intervention mediated the intervention effect on the degree to which women saw daily adversities as manageable. This analysis examined an outcome combining women's perception of the "importance" of daily negative events relative to daily positive events (reverse-scored) and women's reports of their confidence in their ability to handle daily school stress. We standardized and averaged the two measures. We combined these measures because they correlated, r = .38, p < .001, assessed the same critical construct, and showed similar meditational patterns. Among women in male-dominated majors, there was a significant effect of the interventions on this measure assessing the degree to which women saw daily adversities as manageable, ß = . 52, t(27) Controlling for women's reports of the quality of their experience in engineering immediately after the intervention eliminated the condition effect, ß = .13, t < 1; simultaneously, the mediator was significant, ß = .57, t(18) = 2.62, p = .017 (R 2 = .42). The mediation was significant, ADPT 95% CI [0.42, 1.14], p < .05.
Although these analyses are exploratory, they suggest that the interventions may have helped women view daily adversities as manageable and sustained the perception of a positive experience in engineering over time by inducing a more positive perspective immediately after the treatment. 3 and S2, and Tables 2, S7 , and S8). Supplemental multiple regression tested the effects of student gender, major type, condition (social-belonging and affirmation-training vs. control) and all higher order interaction terms on each measure with the same measure assessed in the preintervention survey controlled. (1) Cover Story The study was represented as an opportunity for students to learn about students' experiences entering engineering and to share their experiences with future students to improve their transition.
This representation prevents students from viewing their participation in the study as stigmatizing or from thinking that they are seen as in need of help. Instead, it treats students as experts in the academic transition and empowers them to use this expertise to help future students.
(2) Survey of Upper Year Students Students read summary statistics and quotations from senior engineering students describing their transition to engineering.
These materials provide students the key psychological information-a new, more adaptive way to think about common difficulties in the academic transition (e.g., that many students worry at first about their belonging but these concerns abate with time, social-belonging).
Representing this information as normative accomplishes three objectives: (1) Rather than attempting to persuade students of the validity of the process described, it assumes that this process is valid in general and invites students to elaborate on it reflecting on their own experience. (2) It conveys that difficulties participating students have experienced are typical not unusual and not evidence of a lack of fit. (3) It represents a path of growth from early difficulties to later success and belonging. (3) "Saying-isBelieving" Exercises Students wrote a brief essay about "why people's experience in university develops in the way the senior students described" illustrating their essays "with examples from your own experience" and a personal letter to a future student describing "what you've experienced, and what you've learned."
These exercises give students the opportunity to describe the key intervention message in their own words, encourage students to view their own experience through the lens of the intervention message, and allow students to advocate for this message as a normative aspect of students' transition to a receptive audience (next year's incoming students). This is a powerful and noncontrolling persuasive technique (Aronson, 1999 ) that facilitates active learning and deep processing (Yeager & Walton, 2011) .
(4) Key chain Students received either a key chain depicting University of Waterloo insignia (socialbelonging), one composed of opaque plastic containing a slip of paper on which students wrote a word or phrase to remind them of an important value (affirmationtraining), or a key chain of their choice (control), A physical reminder cue can help people remember an intervention message, especially in times of stress. In one study, researchers found that giving participants a reminder bracelet increased the effectiveness of a safe-sex message (Dal Cin et al., 2006) . Moreover, the reminder bracelet was especially effective when participants reported having had sex after drinking. It did so, they theorized consistent with alcohol myopia theory, because when people are drinking their attentional field narrows, and they become more responsive to local cues in the situation. Insofar as people under stress also become more attuned to local cues (Walton et al., 2012) , the key chain may be especially effective-for instance, in reminding students of personal values (affirmation-training)-in times of stress. 
Note. These contrasts were not predicted to be significant. Contrasts were derived from multiple regression analyses. For intervention effects among women in male-dominated majors, see Table 2 . For intervention effects among students in gender-diverse majors, see Table S8 . B=-5.34, t(144)=-1.52, p=0.13, d=-0.35 B=-6.05, t(140)=-1.45, p=0.15, d=-0.39 B=-4.60, t(140)=-1.08, p=0.28 B=6.26, t(144) =1.24, p = .22 Note. These comparisons were not predicted to be significant. Contrasts derived from multiple regression analyses. For intervention effects among women in male-dominated majors, see Table 2 . For intervention effects among men in male-dominated majors, see Table S7 . Note. Contrasts were derived from multiple regression analyses. For gender differences within male-dominated majors, see Table 3 . 
Note. Contrasts were derived from multiple regression analyses. For contrasts for women in male-dominated majors, see Table 4 . 
Note. Contrasts were derived from multiple regression analyses. For contrasts for women in male-dominated majors, see Table 5 . 
Social-Belonging Condition
When I first got to Waterloo, I worried that I was different from the other students.
Everyone else seemed so certain it was the right place for them and were so happy to be here.
But I wasn't sure I fit in-if I would make friends, if people would respect me. Sometime after my first year, I came to realize that almost everyone comes to Waterloo and feels uncertain at first about whether they fit in. It's something everyone goes through. Now it seems ironiceverybody feels different first year, when really we're all going through the same things.
-"Karen," 4A Electrical I didn't go to a very good high school, and I worried that my high school courses had not prepared me well for university. Honestly, when I got here, I thought professors were scary. I thought they were critical and hard in their grading, and I worried about whether other students would respect me. I was nervous about speaking in class, and I didn't want to ask people for help with assignments. After some time, I began to feel more comfortable-I made some close friends, and I started enjoying my classes more. I also became more comfortable asking for help when I had trouble with an assignment. And I saw that even when professors are critical or their grading is harsh, it didn't mean they looked down on me. It was just their way of pushing us.
Since I realized that, I have been quite happy at Waterloo. It took time, but now I really feel like I belong in the intellectual community here. And to be honest, I'm glad I have been challenged. It's made me a better engineer.
-"Tom," 3B Chemical
Initially my transition to university wasn't bad. I enjoyed most of my classes. But it took a while to get to know my classmates. I remember once in my first term having lunch with some other civil engineers. They spent 90% of the time talking about hockey, about which I know next to nothing. I felt like I didn't belong. It was discouraging. But over time I got to know my classmates better, individually and as a group. Once I remember talking about the TV show Monster Machines, which I have to admit I love. We had a great time sharing stories about the different episodes. Even though I don't share their love of hockey, I realized that we do have a lot in common-an interest in how things work-and that's why we're all engineers. My major has turned out to be a lot of fun. I have made good friends with a number of my classmates, and I feel like I really belong here at UW.
-"Fatima," 4A Civil
Affirmation-Training Condition
When I first got to Waterloo, I worried that I was different from the other engineers.
Everyone else seemed so excited and happy to be here but I just felt stressed and overwhelmed.
There were so many new people; my classes were harder; it was a totally new environment.
Sometime after my first year, I realized that almost everyone feels overwhelmed at times in the transition to university. It's just a process that everyone goes through. It takes time to find your own way of keeping things in balance in a new place. Now it seems ironic-everyone feels different first year, when really we're all experiencing the same things.
-"Karen," 4A Electrical My first year was tough. I didn't know many people, and my classes were a ton of work.
There was one particular stretch-I had a bunch of midterms and some nasty assignments, all at the same time. I was stressed. One night, I remember, I was trying to finish up an assignment, and I had to study for a test later. It was going to be a long night. But I took a break and called home. I talked to my mom. It was just a 5-min phone call, but when we hung up and I went back to studying, I felt so much better. I understand now the value of taking a time-out. Sometimes when I'm about to take a test, I take a mental break-and think about getting together with friends later or talking to my parents. There is so much going on, sometimes you have to take time to chill out.
-"Mike," 4A Mechatronics
In first year, I sometimes felt like I had tunnel vision-that I was just so completely caught up with life at Waterloo-with classes, with people I was meeting, the whole thing really-and I hardly thought of anything else and, it was hard at first, and it was stressful. But then I realized that, well, there are things outside of engineering that I do care about. I remembered that I had done volunteering in high school, and so I decided to get involved with an environmental group here on campus. And even though, objectively, I had less time, with volunteering on top of schoolwork, I found I felt really refreshed, and I could concentrate a lot better. I also met a lot of people while I was volunteering, and most of them shared similar interests as me, and we all became really good friends. I find that the longer I spend in Waterloo, the more I find things to do that are just broadening my life away from school work, and it's really good. It took me time to find those activities, but they've made a really big difference in my experience. And, I guess the one thing I had to learn was that it isn't the best thing for me to just study non-stop.
-"Mahesh," 3B Environmental
